The study employed the GARCH (1, 1) 
INTRODUCTION
The stock market plays an important role in achieving macroeconomic objectives, thus the long term economic growth of a nation depends significantly on how well the stock market function. However, volatility in the stock market is an issue of great concern. The existence of which may undermine the ability of the stock market to play its primary role of efficiently mobilizing and allocating recourses for investment. Volatility refers to sharp fluctuation in the price of a financial asset or market within a short period of time. Stock market volatility can be defined as the possibility that a given stock will experience a drastic rise or fall in value within a predetermined time frame Okpara (2011) . Rano (2010) states that excess volatility breads uncertainty which hampers effective performance of the financial sector as well as the entire economy. The main problem of price fluctuations affecting stock the market is the destructive impact of excess volatility which causes market crashes and crisis Goudarz and Ramanarayanon (2011). Very high stock market volatility induces instability in the capital market, destabilizes the value of currency and hampers international trade and finance Blawmik (2013). Petro (2011) on the other hand posit that the higher the stock market volatility, the lower the efficiency of the price signal in allocating investment resources especially in less developed countries. High stock market volatility has an adverse effect on investor trading behaviour. Investors evaluate the price signal of a stock already in their portfolio before trading the stock in their possession. High volatility influences investors to make changes at may lead to long term fall in the capital inflow from foreign and domestic investors. This was experienced in Nigeria during the global economic meltdown in 2008. The meltdown has continued to have adverse effect on the Nigerian economy.
High stock market volatility has great impact on the economic condition of a country, financial managers, firms, investors as well as other stakeholders Mushtag et al (2011) . Many investors realize that the stock market is a volatile place to invest their funds, the daily, quarterly and annual price movement can be dramatic, but it is this volatility that also generates the market returns which investors experience.
The selection of interest rates and inflation rates is based on the spontaneous response their volatility generates in the stock market returns. Figure 1 .below shows stock market returns in Nigeria.
Fig1. Nigeria Market Returns January 1995 to December2014
From fig 1, it can be seen that the trend moved in quick succession, indicating that the presence of volatility in stock market returns in Nigeria. Worthy of note is the 3 rd quarter of 2008; the spikes reached its highest points of -3.5 and 3.5. This was the period of the global financial crisis. Many investors realized that the stock market is a volatile place to invest their funds. The daily, quarterly and annual movements can be dramatic, but it is this volatility that also generates the market returns investors experience. This study explained how volatility in stock market returns, interest rate and inflation affects investors' returns and how to take advantage of it.
Volatility is a measure of dispersion around the mean or average return of a security. One way to measure volatility is by using the standard deviation, which explains how tightly the price of a stock is grouped around the mean or moving average (MA). When the prices are tightly bunched together, the standard deviation is small. When the price movements are spread apart, a relatively large standard deviation occurs.
RESEARCH PROBLEM AND OBJECTIVE
The stock market is the engine of growth, which efficiently allocates resources to mobilize and allocate resources to entities seeking expansion. It serves as engine of growth and development in both developed and developing economies. The existence of excessive market return volatility in stock market may hinder stock market from playing its role properly. Suleiman (2011) states that volatility may impair the smooth functioning of the stock market and negatively affect economic performance According to Verma and Mahajan (2012) , if the country's stock market is highly volatile, the probability of both domestic and foreign investors to invest in such market is going to be less. This is due to the fact that returns in such markets are liable to higher risk and may affect the economic growth of that country. Schwert (1989) suggests that stock market volatility could be used as an additional factor in assessing the state of the economy. The recent global financial crisis that occurred in 2008, which was mainly caused by the industrialized economies, affected the Nigerian stock market negatively, resulting in significant decreases in economic activity and losses amongst institutional investors and other stake holders. Thus one can conclude that stock market volatility has significant impact in economic growth of both developed and less developed countries like Nigeria, Oseri and Nwosu (2011).
According to Bhowmik (2013) , some recent studies show that a rise in stock market volatility depresses economic activity and output. Suleiman (2011) also stated that stock market volatility affects business investment and economic growth.
Petro (2011) stated that the higher the stock market volatility in less developed countries, the less the efficiency of the price signal in allocating investment resources. Stock market volatility affects trading behaviour of investors. Higher volatility in stock prices has adverse effect on the economy. It This study thus investigates the extent to which empirical evidence exist to suggest that volatility occur in inflation rates , interest rate and stock market returns in Nigeria.
THEORETICAL FRAME WORK AND EMPIRICAL LITERATURE
Andrew Thrasher (2017) in his paper forecasting a volatility, asserts that it is the suppression of volatility returns dispersions that has in the past led to higher market volatility. Thrasher noted that missing the ten worst day's stock market decline over that period would have boosted annualized returns by over 6% from 17.89% to 24.17%, asuming one were to miss both the ten worst and ten best stock market sessions; returns would jump to 20.31% with significantly lower volatility. In his analysis, Thrasher also notes that periods of market high and low points occur in a tight pattern. Nearly half of the worst and best performing stock market days were no more than 12 days apart.
Furthermore thrash believes that dispersion of prices, as measured by daily standard deviation of VIX and VXIX act as a more accurate and timely method of forecasting spikes in the volatility index. This method provides an early warning signal of a potential on coming "volatility tsunami" that can have negative implications for an investment portfolio and allows for potential to make profit from the rising tide if VIX. Volatility tends to decline as stock market returns rise and increase as stock market falls; when volatility increases, risk increases and returns decreases. Risk is represented by the dispersion of the returns around the mean, the larger the compound return.
One of the theories that support this study is the efficient market hypothesis which has the weak, semi strong and strong forms
The weak form states that the stock market show all past information about the price signals. It cannot be used to predict future stock price signals by analyzing the historical prices and achieve a performance better than the market index. This is due to the fact that the stock market has no memory, and most importantly, the market has already incorporated past information about the security prices in the current market prices.
The semi-strong form states that stock price signals reflect publicly available information, which by implication assumes that an investor can outperform the market by analyzing the existing company related information and other relevant information in the financial statement/news. Such publicly available information is already incorporated in the current stock price signals
The strong form on the other hand believes that stock market prices show all published, unpublished and private information. This is perceived to be a strong assertion, but empirical studies do not have valid evidence to show that people with insiders' information can outperform the market.
However, investment in securities is a veritable medium of transforming savings into economic growth and development, it is worthy to note that the future of economic development in Nigeria depends on the expansion of the stock market.
The nexus between stock market performance and economic growth has often been a source of controversy among analysts, based on their study of the developed and emerging markets. It is believed that the financial structure of a firm which is a mix of debt and equity changes as economies develop. The tilt is however more towards equity financing than debt financing through the stock market.
On the other hand, the stock market contributes to economic growth through the specific services it performs directly or indirectly. The functions of the stock market are mobilization of savings, risk diversification, creation of liquidity, acquisition and dissemination of information, and enhanced incentive for corporate control. Improving the efficiency and effectiveness of these functions, through prompt delivery of their services is critical for improving the rate of economic growth.
However, the government and the private sector would require long-term capital for economic growth. For instance, firms would need to build new factories, expand existing ones, or buy new equipment. Government, on the other hand, would also require funds for the provision of infrastructure. All these activities require long-term capital, which is provided by a well-functioning capital market.
Park and Ratti (2000) analyzed the dynamic interdependencies among real economic activity, inflation, stock returns, and monetary policy, using a VAR model. They used monthly U.S data from 1995-1998 in their study, their findings show that shocks due to monetary tightening generated statistically significant movements in inflation and expected real stock returns, and that these movements are not found in opposite directions.
Wongbangpo and Sharma (2002) examined the relationship between the stock returns for the ASEAN-5 countries and five macroeconomic variables and concluded that in the long term, all five stock price indexes were positively related to growth in output and had negative relationship with the aggregate price level. Mukhopadhyay and Sarkar (2003) examined a systematic analysis in the Indian stock market returns prior to and after market liberalization and the influence of macroeconomic factors on returns. The findings suggests that for the post-liberalization period (since 1995), real economic activity, inflation, money supply growth, foreign direct investment, and the NASDAQ stock indices were significant in explaining variations in Indian stock returns.
The nature and economic significance of the relationship between stock market development and growth vary according to a country's level of economic development with a lager impact in less developed economies (Abugri, Benjamin, 2008) . The proponents of positive relationship between stock market development and economic growth base their argument on the fact that the stock market aids economic growth and development through the mobilization and allocation of savings, risk diversification, liquidity creation and corporate governance improvement among others.
Chinzara and Aziakpono (2009) found that stock returns and volatility in South Africa have linkage with major world stock markets with Australia, China and U.S having the most impacts and that volatility exhibits asymmetry and stability over time, and that there is lack of evidence of the risk premium hypothesis.
Alagidede and Panagiotidis (2010) investigated the relationship between the stock prices and inflation for selected African stock markets. For South Africa, their findings showed that the elasticity of the stock price with respect to the consumer price is 2.264 and that the stock price shows a transitory negative response to the consumer price in the short run and a positive response on the long run. Hence, stocks are a hedge against inflation on the long run.
Arjoon, Botes, Chesang and Gupta (2010) investigated the relationship between stock price and inflation for South Africa. They found that real stock prices are not affected by a permanent change in the inflation rate on the long run Xiufang Wang (2010) examined the time-series relationship between stock market volatility and macroeconomic variable volatility for China using exponential generalized autoregressive conditional heteroskedasticity (EGARCH) and lag-augmented VAR (LA-VAR) models and their finding showed that there is a bilateral relationship between inflation and stock price, while a unidirectional relationship exists between the interest rate and stock price, with the direction from stock price to the interest rate. However, a significant relationship between stock price and real GDP was not found. Our study however is related to theirs, but the structure of Nigerian economy is quite different from theirs. Even China today is one of the fast growing countries in the world in terms of economic activities and also is classified as an emerging country whereas Nigeria is still a developing nation.
Gupta and Modsis (2011) estimated the predictive power of selected macroeconomic variables for South Africa. Their result show that for in-sample forecasts, interest rates, the money supply and world oil production growth have some predictive power in the short run, than for out-of-sample forecasts, interest rates and the money supply exhibit short-run predictability, and that the inflation rate shows a strong out-of-sample predictive power.
Chinzara (2011) examined macroeconomic uncertainty and stock market volatility for South Africa. His study indicated that stock market volatility is significantly affected by macroeconomic uncertainty. He found that financial crisis raise stock market volatility, and that volatility in exchange rates and short-term interest rate are the most influential variables in affecting stock market volatility whereas volatility in oil prices, gold prices and inflation play minor roles in affecting stock market volatility.
John and Owusu-Nantwi (2011) investigated the relationship between Macroeconomic Variables and Stock market Returns in Ghana using Full Information Maximum Likelihood Estimation Procedure. Inflation rate, exchange rate and treasury bills were considered as the major macroeconomic variables and serves as the independent variables, while stock market returns were proxied as all share indexes. It was found that inflation rate had a positive significant effect on stock market returns, while exchange rate and Treasury bill had negative effect on stock market returns. The study failed to incorporate all the macroeconomic variables in their study which created a research gap.
Robert and Gay (2008) studied the effect of Macroeconomic Variables on Stock Market Returns for four Emerging Economies: Brazil, Russia, India and China using Box-Jenkins ARIMA model. The result indicated that no significant relationship was found between respective exchange rates and oil prices on the stock market index prices of either BRIC countries, which may influence of other domestic and international macroeconomic factors on stock market returns, warranting further research. Adamopoulos (2010) investigated the Stock Market and economic growth in Germany using Vector Error Correction Model (VECM). All share indexes were used as dependent variable, while GDP and inflation rate were used as independent variables. The results of the Granger causality tests revealed that there is a unidirectional causality between stock market development and economic growth with direction from stock market development to economic growth.
Oseni and Nwosu (2011) examined the relationship between stock market volatility and macroeconomic variables volatility in Nigeria. They found that a bi-causal relationship exists between stock market volatility and real GDP volatility, and there is no causal relationship between stock market volatility and the volatility in interest rate and inflation rates. Their study recommended that in order to reduce stock market volatility, Government should take pro-active measures to stabilize the market through tapping the growing interest of the general public in the market by increasing supply of shares.
Izuchukwu, Ifurueze and Chude (2015) studied the impact of some selected macroeconomic variables and stock market returns in Nigeria. The result of their study indicates that the level of economic growth over the years have significant positive impact on stock market returns, while inflation and monetary rate show negative significant impact on stock market returns in Nigeria. Their study revealed that a decrease in inflation and monetary policy rate will improve the performance of the Nigerian stock market in both the long and short runs. The researchers recomended that the Nigerian stock market should be made more attractive to potential larger number of small investors who wish to depend on long run term investment during retirement; this would enhance the growth of gross domestic products.
METHODOLOGY
The stock market returns used the All Share Index (ASI) of the Nigerian stock market as its proxy; inflation used the Consumer Price Index (CPI) as proxy and interest rates used Monetary Policy rates (MPR).This study used the GARCH and EGARCH models to analyze the data collected. The GARCH model has been known for its high precision, and its ability to assign different weights on the series data The General Auto Regressive Conditional Heteroscedasticity model (GARCH) was used to test the set hypothesis. The GARCH and EGARCH models were used to test H 01 ; H 02 and H03,.
The two main methods used by the paper are GARCH and EGARCH for determining volatility. The GARCH and EGARCH models were used in this study to evaluate the volatility of the stock market returns, inflation and interest rates. The GARCH model performs better than the multiple regression model due to its ability to assign varying weights to the series data as against the multiple regression model that assigns equal weights to the series data.
Specific GARCH Parameters Used Include:
ω -Average weight of long run variance.
α -Variance predicted in the previous period.
β -New information in the period not available when previous forecast was made. The ARCH coefficient α is the parameter which measured leverage effect (i.e that variances in the previous period has influence on the current period variances).
The GARCH coefficient β measures the forecast variances from the last period.
α + β measures persistence of shock volatility. If α + β ≤ 1 implies a tendency for volatility to decay over time.
If α+β ≥ 1 implies volatility persistence over time.
The presence of high volatility in a stock market returns is a sign of market inefficiency. R 2 was used to check the fitness of the models.
T-test was used for testing this model. If t calculated > t tabulated, we reject the null hypothesis and accept the alternative at 5 % degree of freedom.
This study focused on finding out whether volatility clustering occurs in the Nigerian stock market return. The GARCH model was used to evaluate volatility clustering and persistence. P-values were used to check the fitness of the GARCH and E-GARCH models used in the study. The GARCH and EGARCH models have previously been used by Okpara and Nwezeaku (2010),Oseni and Nwosa (2011), Emenike and Odili, (2014). The outcome of these studies showed the relationship between stock returns volatility and market performance.
RESULTS AND DISCUSSION
The data set employed in this study comprises of inflation rates, interest rates and stock market returns of Nigeria, covering the period, 1995-2014.
Data Estimation: We carried out the test for stationarity on the various variables employed in the work, including Stationarity Test for Stock Market Returns (ASI).The spikes on the graph as shown in figure 4 .1 below revealed that the volatility will revert to equilibrium over a long period of time. Thus there is evidence of non-stationarity However, from fig. 2 , it can be observed that one spike is almost 1 and the rest of the spikes are almost zero i.e. same with the mean This is also known as white noise.
Fig2. Stock Market Returns Auto Correlation Function
On this premise therefore, non-stationary was confirmed, only to become stationary at first difference. The spikes on the fig 4 decayed over a long period which implies that it will revert to equilibrium after a long period. The data set became stationary after the first difference. From fig6 one spike is almost 1 and the rest of the spikes are almost zero, this shows non stationarity, almost same with the mean, this is white noise, however, tuning stationary at first difference like the other two variables. From table1 the ARCH and GARCH coefficients are positive. Here they have the required sign. The coefficients add up to approximately 1.In the table1 the sum of the α 0.460889 + β 0.682731 = 1.14, implying that the stock market returns in the Nigeria stock market is volatile because the of sum α and β is > 1.Probability: P-value was tested at 5% and the result in the model show the level at significance at 0.0000 which is < 0.05, thus we reject H 0 1, which states that there is no volatility clustering in the Nigeria stock market returns and accept H A 1 which affirms that there is volatility clustering in the Nigeria stock market returns. The stock market returns data ASI for the period under review proved to be non-stationary, but it was found to be stationary at first difference.
Fig3.The Partial Auto Correlation Function Graph for Stock Market Returns

Volatility Clustering in Interest Rates
In order to test this hypothesis, the study used the results of GARCH (1, 1) and EGARCH (q, p) models as presented in tables 2 and 3. From table 3, the EGARCH model for interest rate (MPR), the p-values for the α and β coefficient are 0.0161 and 0.0000 respectively, which shows that they are statistically significant at 0.05 level. (ie less than the level of significance) .Thus H 02 is rejected and H A2 accepted confirming that volatility in interest rates move in cluster. This is further affirmed by the sum of α and β, -0.030788 and 0.966240 = 0.935452. This shows volatility clustering in interest rate and because the value of the sum α and β coefficient is < 1, it means that it will revert to its mean after a short time. The EGARCH model does not have the non-negativity condition unlike the GARCH model. Thus is very appropriate for the result.
Table2. Garch Model Result for Interest Rates (Mpr)
Volatility Clustering in Inflation Rates
In order to test this hypothesis, the result of GARCH (1, 1) model as shown in table 4 is used. From table 4, the GARCH model result shows that the p-values for coefficient are 0.2068 for α and 0.0000 for the β, which implies that at 0.05 significant level, there is no ARCH effect and there is GARCH effect. This implies that, last month's conditional variance has significant impact on the current month's conditional variance. The sum of α and β are 0.018217 + 0.966348 =0.984565.This implies that the inflation rate is volatile and moves in clusters, because the sum of α and β < 1. It will revert to its mean after a long time. This is further affirmed by the large value of the GARCH coefficient β 0.96634, which is very close to 1, and confirms that there is volatility clustering in inflation rate in Nigeria. Thus we reject H 03 .
Findings
The findings from the study are very significant and reveal the following:
1. Existence of high and persistence volatility in the stock market returns in Nigeria.
2. Interest rate revealed high volatility which reverts to the mean of the variance over a short time frame.
3. Inflation rate showed high volatility, that reverts to the mean of the variance equation in a short time frame.
CONCLUSIONS
The nexus between the stock market and macroeconomic variables has been a source of great concern for economy and financial researchers due to the significant role the stock market plays in enhancing economic growth and development of a country through mobilization and efficient direction of resources from surplus units to deficit units, however the persistence of high volatility in the market tends to trigger financial crashes and crisis, which could have an adverse effect on the economy and trigger a recession. The findings of, oseni and Nwosa (2011), Emenike 2010, Ezepue and Omar (2013) suggested the presence of excessive volatility in the Nigerian stock market.
The volatility in the Nigeria stock market returns is a double edged sword, volatility is the engine of the stock market and it is also generates the profit for investors, however what is of concern to investors is high stock market volatility, which causes stock market crashes and crisis, and result in huge financial losses for individual government, Institutional investors and other stakeholders.
The findings revealed that there is volatility clustering in the macroeconomic variables and persistent volatility in the dependent variable (stock market returns)
RECOMMENDATIONS
This paper made the following recommendations based the on results obtained:
1. The regulatory authorities should be foresighted to take proactive action that will minimize stock market return volatility in order to restore confidence in the market. 2. Securities and Exchange Commission (SEC) should engage more professionals that can develop models which will be used to predict the future of stock market return volatility and advise the regulatory authorities in good time to take the necessary step to present excessive volatility.
3. Monetary Policy Committee (MPC) should regularly appraise their monetary policies. This will be a source of information that will drive the necessary policy changes, to minimize stock market volatility in Nigeria 4. The National Bureau of Statistics should make data on macroeconomic variable available to policy makers on weekly basis for effective and timely intervention policies that can slow stock market return volatility.
5. Investors should study the market and policy directions of the regulatory authorities, to enable them predict the direction of the stock market volatility and avoid the risk of volatility by investing in bonds and treasury bills.
6. The regulatory authorities should take steps to encourage more mutual funds to participate in the stock market as a way of stabilizing the market on the long run by creating incentives that will attract more private and public mutual funds. 7. The foreign direct investment( FDI) which is one of the major sources of financing stock market activities, and also a major source of high and persistent stock market volatility, should be directed towards the real sector, by providing the enabling environment and improve on the ease of doing business in the Nigerian business environment.
